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GENERAL INFORMATION

Company Name: Basin Electric Power Cooperative

Mailing Address: 1717 East Interstate Avenue

City: Bismarck State: ND Zip: 58503

Plant Name: Barber Creek Generating Station

Plant Location: Section 5, Township 48 North, Range 75 West, Campbell County, Wyoming
(12 miles west of Gillette, Wyoming)

Latitude/Longitude (WGS84): 44.1686/-105.8914

Plant Mailing Address: 1717 East Interstate Avenue

Plant Manager/Contact: Kevin Tschosik

Name of Owner: Basin Electric Power Cooperative

Responsible Official: John Jacobs (Amended April 10, 2014)

DEQ Air Quality Contact: District 3 Engineer
2100 West 5th Street
Sheridan, WY 82801

Zip: 58503

Phone: (701) 223-0441

Phone: (701) 223-0441

Phone: (701) 223-0441

Phone: (307) 673-9337

State: NDCity: Bismarck

SIC Code: 4911 NAICS Code: 22112

Description of Process: The three natural gas driven turbines at the generating station provide
required local generation and also provide line voltage stability to the region. A fourth unit at the
facility is a diesel generator used to start the turbines during cold weather.
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SOURCE EMISSION POINTS

This table may not include any or all insignificant activities at this facility.

TURB 1 Solar Taurus 70 Turbine
6,397 KW

CT-2712
(8,579 hpJ

TURB2 Solar Taurus 70 Turbine
6,397KW

CT-2712
(8,579 hpJ

TURB3 Solar Taurus 70 Turbine
6,397KW

CT-2712
(8,579 hpJ

STARTUP I Caterpillar 3412 Diesel Emergency Generator 823 hp wv-1l332-2

TOTAL FACILITY ESTIMATED EMISSIONS

For informational purposes only. These emissions are not to be assumed as permit limits.

_;"Y';~i;.t:ii;......... .-, . ..•. .•... .<. .Eijjs§iQNS('.tP¥) ;' >•'. ......... ...... .... '.' '.

CRITERIA POLLUTANT EMISSIONS

Particulate Matter 6

PMIII Particulate Matter 6

PM2.5 Particulate Matter 6

Sulfur Dioxide (S02) 3

Nitrogen Oxides (NOx) 114

Carbon Monoxide (CO) 137

Volatile Organic Compounds (VOCs) 35

HAZARDOUS AIR POLLUTANT (HAP) EMISSIONS 0.9

GREENHOUSE GAS EMISSIONS (C02e) 361,844

EmiSSIOn estimates are from the operating permit application,
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FACILITY-SPECIFIC PERMIT CONDITIONS

Facility-Wide Permit Conditions

(FI) PERMIT SHIELD [WAQSR Ch 6, Sec 3(k)]
Compliance with the conditions ofthis permit shall be deemed compliance with any applicable requirements as
of the date of permit issuance,

(F2) ENGINE CONFIGURATION REQUIREMENTS
[WAQSR Ch 6, Sec 2 Permit CT-2712 & waiver wv-11332-2]
(a) The facility shall be limited to no more than three 6397 KW (8579 hpj Solar Taurus 70 turbines (TURB

1,2, & 3) and one 823 hp diesel generator (STARTUP I),
(b) The permittee may expand the configuration beyond that described in paragraph (a) upon receipt ofa

construction or modification permit issued under Chapter 6, Section 2 ofWAQSR that authorizes such
change, The permittee must, however, submit an application to modify this operating permit within 12
months of commencementof operation for any engine not already included in this permit.

Source-Specific Permit Conditions

(F3) VISIBLE EMISSIONS [WAQSR Ch 3, Sec 2 and WAQSR Ch 6, Sec 2 waiver wv-II332-2]
(a) Visible emissions from the diesel generator (STARTUP I) are limited to 20 percent opacity, This

limitation shall not apply during a reasonable period of warmup following a cold start or where
undergoing repairs and adjustment following a malfunction,

(b) Visible emissions of any contaminant discbarged into the atmosphere from any other single emission
source shall not exhibit greater than 20 percent opacity except for one period or periods aggregating not
more than six minutes in anyone hour of not more than 40 percent opacity,

(F4) TURBINE NOx AND CO EMISSIONS [WAQSR Ch 6, Sec 2 Permit CT-27 12]
(a) NOx emissions from the Solar Taurus 70 turbines (TURB 1, 2 & 3) shall not exceed 25 ppmv at IS

percent 0, and 7,8 lb/hr, at ambient temperatures greater than zero degrees Fahrenheit.
(b) CO emissions from the Solar Taurus 70 turbines (TURB 1,2 & 3) shall not exceed 50 ppmv at IS

percent 0, and 9.5 lb/hr, at ambient temperatures greater than zero degrees Fahrenheit.

(F5) DIESEL GENERATOR LIMITS [WAQSR Ch 6, Sec 2 waiver wv-11332-2]
The diesel generator (STARTUP 1) shall be limited to 500 hours of operation per calendar year,

(F6) PREVENTATIVE MAINTENANCE [WAQSR Ch 6, Sec 2 Permit CT-2712]
The permittee shall follow the preventative maintenance program for the Solar Taurus 70 turbines (TURB 1,2,
& 3) to ensure the turbines operate within the allowable emission limits on a continuous basis, The preventative
maintenance program is attached as Appendix A of this permit.

(F7) TEMPORARY TURBINE AND ENGINE REPLACEMENT [WAQSR Ch 6, Sec 3(h)(i)(I)]
(a) Should a turbine or engine break down or require an overhaul, the permittee may bring on site and

operate a temporary replacement engine unit until repairs are made, Permanent replacement ofa turbine
or engine must be evaluated by the Division under Ch 6, Sec 2 ofWAQSR to determine appropriate
permitting action and evaluate the need for additional requirements resulting from the permanent
replacement,

(h) The temporary replacement unit shall be identical or similar to the unit replaced, with emission levels at
or below those of the unit replaced,

(c) The permittee shall notify the Division in writing of such replacement within five working days, provide
the date of startup of the replacement, and provide a statement regarding the applicability of any New
Source Performance Standards (NSPS) in 40 CFR Part 60; any National Emission Standards for
Hazardous Air Pollutants (NESHAPs) in 40 CFR Part 63; and Compliance Assurance Monitoring
(CAM) in WAQSRCh 7, Sec3,

.
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Testing and Monitoring Reguirem<m1§

(F8) EMISSIONS TESTING [W.S. 35-11-110 and 40 CFR 60 Subpart GG]
(a) The Division reserves the right to require additional testingas provided under condition G I ofthis permit.

Should testing be required, test methods found at 40 CFR 60, Appendix A,shall be used as follows:
(i) For visible emissions, Method 9 shall be used.
(ii) For turbines subject to the requirements of40 CFR 60 SubpartGG, testing forNOx and SO, on a

ppm basis shall follow the requirements of Subpart GG, and testing on a lb/hr basis shall follow
Methods 1-4, 6C and 7E.

(iii) For other NOx emission sources Methods 1-4 and 7 or 7E shall be used.
(iv) For CO emissions, Methods 1-4 and 10 shall be used,
(v) For alternative test methods, or methods used for other pollutants, the approval of the

Administrator must be obtained prior to using the test method to measure emissions.
(b) Unless otherwise specified, testing shalI be conducted in accordance wit! WAQSR Ch 5, Sec 2(h).

(F9) EMISSIONS AND OPERATIONS MONITORING
[WAQSR Ch 6, Sec 3(h)(i)(C)(I); Ch 6, Sec 2 Permit CT-2712]
(a) The permittee shall measure NOx and CO emissions from each Solar Taurus 70 turbine (TURB 1,2, &

3) at least once ~yery 2160 hours of operation for comparison with the emission limits specified in
condition F4 of this permit. The permittee shalI utilize the Division's portable analyzer monitoring
protocol or the methods referenced in conditionIB ofthis pennit. The monitoring protocol is available
from the Division upon request orean bedownloaded athttp://deq.state.wy.u,,laqd!operating.asp.

(b) The permittee shall monitor the hours of operation of each turbine (Tl.iRB I, 2, & 3).
(c) The permittee shall monitor the ambient temperatureon days that any Solar Taurus 70 turbine (TURB I,

2, & 3) is in operation at the facility to determine the dates and number of turbine operational hours
during the calendar year that the ambient temperature is belowzero degrees Fahrenheit.

(d) The permittee shall monitor the. operating hours of the diesel generator (STARTUP I) to assess
compliance with the annual limit specified in condition F5.

(FlO) VISIBLE EMISSIONS MONITORiNG [WAQSR Ch 6, Sec 3(h)(i)(C)(I)]
(a) For visible emissions from the Solar Taurus 70 turbines (TURB 1,2, & 3), the permittee shall monitor

the type of fuel used to ensure natural gas is the sole fuel source for these units.
(b) The permittee shall conduct observations of visible emissions from the emergency diesel-fired engine

(STARTUP I) at least semi-annually, during periodic availability assurance tests or other operation of
this source, to assess compliance with the opacity limit under condition F3(a) and to identify
maintenance needs. The visual observations shall be conducted by a person who is educated on the
general procedures for de.te1'11;!.ining the,presence of visible emissions but not necessarily certified to
perform Method 9 observations.. Observation ofexcess emissions shall prompt corrective action.

Recordkeeping Requirements

(FII) TESTING AND MONITORING RECORDS [WAQSR Ch 6, Sec 3(h)(i)(C)(II)]
(a) For any testing or monitoring performed under conditions F8, F9(a), and FIO(b), other than Method 9

observations, the permittee shall record, as applicable, the following:
(i) The date, place, and time of sampling, measurements, or observations;
(ii) The date(s) the analyses were performed;
(iii) The company or entity that performed the anaiyses or observations;
(iv) The analytical techniques or methods used;
(v) The results of such analyses or observations;
(vi) The operating conditions and parameters as they existed at the time oftesting or monitoring; and
(vii) Any corrective actions taken.

(b) For any Method 9 observations required by the Division under condition F8, the permittee shall keep
field records in accordance with Section 2.2 of Method 9.

(c) For the monitoring required under condition F9(c), the permittee shall keep records of the dates and
hours that any Solar Taurus 70 turbine (TURB I, 2, & 3) operated when the ambient temperature was
below zero degrees Fahrenheit, and which turbine(s) was in operation at that time,
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(d) The permittee shall record the operating hours for each turbine and the diesel generator as monitored in
accordance with condition F9 of this permit.
(i) For each turbine, records of operating hours shall be based on hours operated since the last test

conducted under condition F9(a),
(ii) For the diesel generator, records of operating hours shall indicate the number ofhours per period

of continuous operation and number of hours per calendar year.
(e) The permittee shall retain these records on-site at the facility, for a period of at least five years from the

date the records are generated,

(FI2) MAINTENANCE RECORDS [WAQSR Ch 6, Sec 3(h)(i)(C)(II)]
(a) The permittee shall maintain records of preventative maintenance activities for the turbines (TURB 1,2,

and 3) as described in Appendix A, These records shall include an explanation for any deviation from
the preventative maintenance program.

(b) The permittee shall retain these records on-site at the facility for a period of at least five years from the
date the records are generated,

Reporting Requirements

(FI3) TEST NOTIFICATION AND REPORTS [WAQSR Ch 6, Sec 3(h)(i)(C)(III); Ch 6, Sec 2 Permit CT-2712]
(a) Notification of the test date for the monitoring required by condition F9(a) shall be provided to the

Division at least 15 days prior to testing,
(b) The permittee shall report the results of any emissions tests performed under conditions F8 and F9(a)

within 30 days ofcompJeting the tests, The reports shall include the information indicated in condition
FII (a) and (b) as appropriate, For emissions testing of any of the turbines, the report shall include the
hours the turbine operated between tests to verify testing frequency compared to that specified in
condition F9(a),

(c) The reports shall reference this permit condition (F13), and be submitted to the Division in accordance
with condition G4,

(FJ4) MONITORING REPORTS [WAQSR Ch 6, Sec 3(h)(i)(C)(Ill)]
(a) The following shall be reported to the Division by January 31 and July 31 each year:

(i) The calendar year-to-date operating hours for the emergency generator as specified in condition
F9(d),

(ii) Documentation that ali emissions units are firing natural gas as specified in condition R O(a),
(iii) A summary of all visible emission monitoring conducted as specified in condition FIO(b),

(b) All instances of deviations from the conditions of this permit must be clearly identified in each report,
(c) The reports shall reference this permit condition (F14), and be submitted to the Division in accordance

with condition G4,

(FIS) MAINTENANCE REPORTS [WAQSR Ch 6, Sec 3(h)(i)(C)(Ill)]
The permittee shall report to the Division by January 31 and July 31 each year whether the permittee has
adhered to the preventative maintenance program descrihed in Appendix A of this permit.
(a) Any deviations from the preventative maintenance plan must be clearly identified in each report.
(h) If the permittee has adhered to the preventative maintenance plan during the reporting period, this shall

be stated in the report.
(c) The semiannual reports shall reference this permit condition (FIS) and be submitted in accordance with

condition G4 ofthis permit.

(F 16) GREENHOUSE GAS REPORTS [W,S, 35-11-110]
The permittee shall submit to the Division a summary of any report(s) required to be submitted to the EPA
under 40 CFR Part 98,
(a) The reports shall be submitted to the Division within 60 days of submission to EPA, in a format as

specified by the Division,
(b) The reports shall be submitted in accordance with condition G4(a)(i) ofthis permit, to the attentionofthe

Division's Emission Inventory Program, A copy need not be sent to the DEQ Air Quality contact
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(FI7) REPORTING EXCESS EMISSIONS & DEVIAnONS FROM PERMIT REQUIREMENTS
[WAQSR Ch 6, Sec 3(h)(i)(C)(1II)]
(a) General reporting requirements are described under the General Conditions ofthis permit. TI,e Division

reserves the right to require reports as provided under condition GI of this permit.
(b) Emissions which exceed the limits specified in this permit and which are not reported uoder a different

condition of this permit shall be reported annually with the emission inventory unless specifically
superseded by condition GI7, condition G19, or other condition(s) ofthis permit. The probable cause of
such exceedance, the duration of the exceedance, the magnitude of the exceedance, and any corrective
actions or preventative measures taken shall be included in this annual report. For sources and pollutants
which are not continuously monitored, if at any time emissions exceed the limits specified in this permit
by 100 percent, or if a single episode ofemission limit exceedance spans a period of24 hours or more,
such exceedance shall be reported to the Division within one working day of the exceedance. (Excess
emissions due to an emergency shall be reported as specified in condition G17. Excess emissions due to
unavoidable equipment malfunction shall be reported as specified in eondition G I9.)

(c) Any other deviation from the conditions of'this permit shall be reported to the Division in writing within
30 days of the deviation or discovery of the deviation.
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WAOSR CHAPTER 5, SECTION 2 NEW SOURCE PERFORMANCE STANDARDS (NSPS) AND
40 CFR 60 SUBPART GG REOUIREMENTS FOR STATIONARY GAS TURBINES

(P60-GGl) SUBPART GG REQUIREMENTS [40 CFR60 Subparts A and GG; WAQSRCh 5, Sec2; Ch6, Sec2
Permit CT-2712]

The permittee shall meet all requirements of 40 CFR 60 Subparts A and GG and WAQSR Ch 5 Sec 2, as they
apply to the turbines (TURB 1, 2, & 3).

(P60-GG2) MONiTORING FUEL SULFUR & NITROGEN CONTENT [WAQSR Ch 6, Sec 2 Permit CT-27i2; 40
CFR 60 Subpart GG]

For fuel sui fur and nitrogen content monitoring, the permittee shall comply with paragraphs (a) and (c) ofthis
condition until such time as the custom monitoring schedule requirement in permit CT-2712 is modified or
superceded. Upon modification of the custom monitoring schedule requirement in permit CT-2712, the
permittee may demonstrate that the fuel combusted in the turbines meets the defmition of natural gas in
§60.331 (u), and the permittee shall then compiy with either paragraph (a) OR (b), and (c). The EPA approval
for custom fuel monitoring is provided in Appendix B of this permit.
(a) The permittee shall determine and record the sulfur content ofthe fuel fired in each turbine (TURB 1,2,

& 3) according to the following custom scheduie:
(i) Sui fur monitoring shall be conducted during the first and third quarters of each calendar year.
(ii) Should any sulfur analysis required under paragraph (a)O) of this condition indicate non

compliance with the requirements of Subpart GG, the permittee shall notify the Division of such
exceedance, and shall conduct fuel sulfur monitoring weekly until notified otherwise by the
Division,

(iii) The permittee shall notify the Division of any change in fuel supply, including a substantial
change in fuel quality. In such cases, the permittee shall conduct fuel sulfur monitoring weekly
until notified otherwise by the Division.

(iv) For determining the sulfur content of the fuel, the permittee shall use the Gas Processors
Association's "Test for Hydrogen Sulfide and Carbon Dioxide ill Natural Gas Using Length of
Stain Tubes." The length of stain tubes method is provided in Appendix C of this permit.

(b) Upon appropriate modification of permit CT-2712, the permittee may demonstrate that the fuel
combusted in the turbines engines meets the definition ofnatural gas in §60.331(u). The permittee shall
use the sources of information described in 60.339(h)(3) to make the required demonstration.

(c) No monitoring offuel nitrogen content is required as long as the permittee does not claim an allowance
for fuel bound nitrogen as described in §60.332(a), and as long as natural gas is the fuel fired in the
turbines.

(P60-GG3)
(a)

(b)

(c)

(d)

(P60-GG4)

(a)

RECORDKEEPING [WAQSR Ch 5, Sec 2(g)(ii) and (g)(v), and Ch 6, Sec 3(h)(i)(C)(1l)]
Upon appropriate modification of permit CT-2712, the permittee shall keep records demonstrating that
the fuel used in the turbines meets the definition of natural gas, as described in condition P60-GG2 of
this permit.
The permittee shall maintain records of the occurrence and duration of any startup, shutdown, or
malfunction in the operation of the turbine(s).
The permittee shall maintain records of all measurements, reports, and other information required by the
P60 conditions of this permit in a permanent form suitable for inspection.
These records shall be retained on-site at the facility for a period of at least five (5) years from the date
such records are generated. Records of the most recent demonstration that fuel meets the definition of
natural gas shall be retained regardless of the date of record.

SUBPART GG REPORTS [WAQSR Ch 6, Sec 3(h)(i)(C)(1ll); Ch 6 Sec2 PermitCT-2712; and 40 CFR
60 Subpart GG]
Until appropriate modification of permit CT-2712, the permittee shall submit a written report of excess
emissions (as defined in paragraph (b) of this 'condition) to the Administrator semiannually. All
semiannual reports shall be postmarked by the 30th day following the end of each calendar half and shall
include the following information:
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(i) The magnitude of excess enussions, any conversion factor(s) used, the date and time of
commencement and completion of each time period of excess emissions, and the process
operating time during the reportingperiod,

(ii) Specific identification of eachperiodofexcessemissions thatoccursduring start-ups, shutdowns,
and malfunctions of the turbine(s), the natureand causeof any malfunction (if known), and the
corrective action taken or preventative measures adopted.

(iii) Whenno excessemissionshave occurred, such information shall be stated in the report,
(b) Excessemissions are defmedas anyperiodduringwhichthesulfurcontentof the fuelbeingfiredin any

of the turbines exceeds 0,8 percent by weight, or when the SO, exhaust gas concentration from any
turbine exceeds 0,015 percent by volumeat 15 percentoxygen on a dry basis,

(c) If applicable, thepermitteeshallsubmitwritten documentation of anychangeinthe information used in
the demonstration requiredby conditionP60-GG2 relatedto thefuelfiredbytheturbines, within 45days
of such change,

.(d) The reportsshallbe submitted in accordance with conditionG4 of this permit.

Thesubparts are available at http://www,gpoaccess,gov/cfr/retrieve,html, or fromthe Division uponrequest.
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WAOSR CHAPTER 5, SECTION 3 NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR
POLLUTANTS (NESHAPS) AND 40 CFR 63 SUBPART ZZZZREOUIREMENTS FOR

STATIONARY RECIPROCATING INTERNAL COMBUSTION ENGINES

SUBPART ZZZZ REQUIREMENTS
[40 CFR 63 Subparts A and ZZZZ; WAQSR Ch 5, Sec3; Ch 6, Sec 2 Permit waiver wv-11332-2]
The permittee shall meet all requirements of 40 CFR 63 Subparts A and ZZZZand WAQSR Ch 5, Sec 3 as they
apply to each affected source as indicated in §63.6590(a), An affected source is any existing, new, or
reconstructed stationary RICE located at a major or area source of HAP emissions, excluding stationary RlCE
being tested at a stationary RICE test cell/stand. (As required by condition F7(c), ifan engine is replaced or
reconstructed, subpart applicability will need to be re-evaluated and a statement regarding applicability
submitted to the Division.) This facility is currently identified as an area source ofI-IAP emissions, Affected
sources at this facility include the diesel generator (STARTUP 1),

The subparts are available at http://www,gpoaccess.gov/cfr/retrieve.html, or from the Division upon request.
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COMPLIANCE CERTIFICATION AND SCHEDULE

Compliance Certification [WAQSR Ch 6, Sec 3(h)(iii)(E)]

(CI) (a)

(b)

(c)

(d)

(e)

(f)

The permittee shall submit by January 31 each year a certification addressing compliance with the
requirements ofthis permit. Thecertifis~tion shall be submitted asa stand-alone document separate from
any monitoring re~orts. required Yr~srthi~ pertjlit. _._ .' _ _--
(i) For visible emissions, the permitteeshal! assess compliancewith condition F3 ofthis permit by

verifying natural gas was rho ~ols j'uelsource used for the units listed in cordition F IOra), and by
performing1he monltoringrequired by conditiori Fl Otb) for the diesel generator,

(ii) For N?~ and CO enlissiors, the permittee shallassess compliance with condition F4 by
conducting thS monitoringrequired by condition F9.

(iii) For the diesel generator, thepermittee shall assesscotn)Jli~rce with the operating hour limit in
condition F5 by conducting monitoring required by condition F9(d) and by reviewing the records
kept in accordance with condition Fi i(d). -

(iv) For the preventativemaintenance requiremsnts,the permittee shall assess compliance with
condition F6 by reviewing the records kept in accordance with conditionF12

(v) For greenhouse gas reporting, the permittee shall assess compliance with condition FI6 by
verifying that reports were submitted in accordance with condition FI6(b).

(vi) The permittee shali assess compliance with condition P60-GGl of this permit and 40 CFR 60
Subpart GG by conducting the monitoring required by condition P6IJ.GG2.

(vii) The permittee shall assess compliance with Part 63 Subpart ZZZZ by conducting any testing and
monitoring required by §§63.6610 through 63.6640 and by reviewing the records required by
§§63.6655 and 63.6665.

The compliance certification shall include:
(i) The permit condition or applicable requirement that is the basis of the certification;
(il) The current compliance status;
(iii) Whether compliance was continuous or intermittent; and
(iv) The methods used for determining compliance.
For any permit conditions or applicable requirements for which the source is not in compliance, the
permittee shall submit with the compliance certification a proposed compliance plan and schedule for
Division approval.
The compliance certification shall be submitted to the Division in accordance with condition G4 ofthis
permit and to the Assistant Regional Administrator, Office of Enforcement, Compliance, and
EnvironmentaiJustice (8ENF-T), U.S. EPA - Region Vlll, 1595 Wynkoop Street,Denver,CO 80202-1129.
Determinations-of compliance or vioiations of this permit are not restricted to the monitoring
requirements listed in paragraph (b) of this condition; other credible evidence may be used.

Compliance Schedule [WAQSR Ch 6, Sec 3(h)(ili)(C) and (D)]

(C2) The permittee shall continue to compiy with the applicable requirements with which the permittee has certified
that it is already in compliance.

(C3) The permittee shali compiy in a tbnely manner with applicabie requirements that become effective during the
term of this permit.
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GENERAL PERMIT CONDITIONS

Powers of the Administratoc [W.S. 35-11-110]

(01) (a) The Administrator may require the owner or operator of any point source to complete plaos and
specifications for any application for a permit required by the Wyoming Environmental Quality Act or
regulations made pursuant thereto and require the submission of .such reports regarding actual or
potential violations of the Wyoming Environmental Quality Act or regulations thereunder.

(b) The Administrator may require the owner or operator of any point source to establish and maintain
records; make reports; install, useand maintain monitoring equipment ormethods; sample emissions, or
provide such other information as may be reasonably required and specified.

Pennit Renewal and Expiration: [WAQSR Ch 6, Sec 3(c)(i)(C), (d)(ii), (d)(iv)(B), and (h)(i)(B)] [W.S. 35-11-206(1)]

(02) This permit is issued fora fixed term offive years. Permit expiration terminates the permittee's right to operate
unless a timely and complete renewal application is submitted at least six months prior to the date of permit
expiration, If the permittee submits a timeiy and complete application for renewal, the permittee's failure to
have an operating permit is not a violation ofWAQSR Chapter 6, Section 3 until the Division takes final action
on the renewai application, This protection shall cease to apply after a completeness determination if the
applicant fails to submit by the deadline specified in writing by the Division any additional information
identified as being needed to process the application.

Duty to Supplement [WAQSR Ch 6, Sec 3(c)(ii1)]

(03) The permittee, upon becoming aware that any relevant facts were omitted or incorrect information was
submitted in the pennitapplication, shall promptly submit such supplementary facts or corrected information.
The permittee shall also provide additional information as necessary to address any requirements that become
applicabie to the facility after this permit is issued,

Submissions: [WAQSR Ch 6, Sec 3(c)(iv)] [W.S. 35-11-206(c)]

(04) Any document submitted shall be certified as being true, accurate, and complete by a responsible official.
(a) Submissions to the Division.

(i) Any submissions to the Division including reports, certifications, and emission inventoriesrequired
under this permit shall be submitted as separate, stand-alone documents and shall be sent to:

Administrator, Air Quality Division
122 West 25th Street
Cheyeone, Wyoming 82002

(ii) Unless otherwise noted elsewhere in this pennit, a copy of each submission to the Administrator
under paragraph (a)(i) of this condition shall be sent to the DEQ Air Quality Contact listed on
page 3 of this permit.

(b) Submissions to EPA.
(i) Each certification required under condition CI of this permit shall also be sent to:

Assistant Regional Administrator
Office of Enforcement, Compliance, and Environmental Justice (8ENF-T)
U.S. EPA - Region VllI
1595 Wynkoop Street
Denver, CO 80202-1129.

(ii) All other required submissions to EPA shall be sent to:
Office of Partnerships and Regulatory Assistance
Air and Radiation Program (8P-AR)
U.S. EPA - Region VllI
1595 Wynkoop Street
Denver, CO 80202-1129
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Changes for Which No Permit Revision Is Required: [WAQSR Ch 6, Sec 3(d)(iii)]

(05) The permittee may change operations without a permit revision provided that:
(a) The change is not a modification under any provision of title I of the Clean Air Act;
(b) The change has met the requirements ofChapter 6, Section 2 of the WAQSR and is not a modification

under Chapter 5, Section 2 or Chapter 6, Section 4 of the WAQSR and the changes do not exceed the
emissions allowed under the permit (whether expressed therein as a rate of emissions or in terms oftotal
emissions); and

(c) The permittee provides EPA and the Division with written notification at least 14 days in advance ofthe
proposed change. The permittee, EPA, and the Division shall attach such notice to their copy of the
relevant permit. For each such change, the written notification required shall include a hriefdescription
of the change within the permitted facility, the date on which the change will occur, any change in
emissions, and any permit term or condition that is no Longer applicable as a result of the change. The
permit shield, if one exists for this permit, shall not apply to any such change made.

Transfer of Ownership or Operation: [WAQSR Ch 6, Sec 3(d)(v)(A)(IV)]

(06) A change in ownership or operational control of this facility is treated as an administrative permit amendment if
no other change in this permit is necessary and provided that awritten agreement containing a specific date for
transfer of permit responsibility, coverage, and liability between the current and new permittee has been
submitted to the Division.

Reopening for Cause: [WAQSR Ch 6, Sec 3(d)(vii)] [W.S. 35-11-206(I)(il) and (iv)]

(07) The Division will reopen and revise this permit as necessary to remedy deficiencies in the following
circumstances:
(a) Additional applicable requirements under the Clean Air Act or the WAQSR that become applicable to

this source if the remaining permit term is three or more years. Such reopening shall be completed not
later than 18 months after promulgation ofthe applicable requirement. No reopening is required ifthe
effective date of the requirement is later than the date on which the permit is due toexpire, unless the
original permit or any of its terms and conditions have been extended.

(b) Additional requirements (including excess emissions requirements) become applicable to an affected
source under the acid rain program. Upon approval by EPA, excess emissions offset plans shall be
deemed to be incorporated into the permit.

(c) The Division or EPA determines thatthe permit contains a material mistake orthat inaccurate statements
were made in establishing the emissions standards or other terms or conditions of the permit.

(d) The Division or EPA determines that the permit must be revised or revoked to assure compliance with
applicable requirements.

Annual Fee Payment [WAQSR Ch 6, Sec 3(1)(i), (il), and (vi)] [W.S. 35-11-211]

(08) The permittee shall, as a condition of continued operations, submit an annual fee to the Division as established
in Chapter 6, Section 3 (I) of the WAQSR The Division shall give written notice of the amount of fee to be
assessed and the basis for such fee assessment annually. The assessed fee is due on receipt ofthe notice unless
the fee assessment is appealed pursuant to W.S. 35-11-211 (d). Ifany part ofthefee assessment is not appealed
it shall be paid to the Division on receipt of the written notice. Any remaining fee which may be due after
completion of the appeal is immediately due and payable upon issuance of the Council'sdecision. Failure to
pay fees owed the Division is a violation ofChapter 6, Section 3 (I) and W.S. 35-11-203 and may be cause for
the revocation of this permit.

Annual Emissions Inventorie~ [WAQSR Ch 6, Sec 3(I)(v)(0)]

(09) The permittee shall submit an annual emission inventory for this facility to the Division for fee assessment and
compliance determinations within 60 days following the end ofthe calendar year. The emissions inventory shall
be in a format specified by the Division.
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SeverabilityClause: [WAQSR Ch 6, Sec 3(h)(i)(E)]

(010) The provisions of this permit are severable, and if any provision of this permit, or the application of any
provision of this permit to any circumstance, is held invalid, the application of such provision to other
circumstances, and the remainder of this permit, shall not be affectedthereby,

Compliance: [WAQSR Ch 6, Sec 3(h)(i)(F)(I) and (II)] [W,S, 35-l1-203(b)]

(GII) Thepermittee mustcomply withallconditions ofthis permit. Anypermitnoncompliance constitutes a violation of
the Clean Air Act, Article 2 of the Wyoming Environmental Quality Act, and the WAQSRand is grounds for
enforcement action; forpermit termination, revocation and reissuance, ormodification; orfor denial ofapermit
renewal application, lt shall not be a defense for a permittee in an enforcement action that it would have been
necessary to haltorreduce thepermitted activity inordertomaintain compliance with theconditions ofthispermit.

Permit Actions: [WAQSR Ch 6, Sec 3(h)(i)(F)(Ill)] [W,S, 35-11-206(1)]

(G12) Thispermitmaybe modified, revoked,reopened,andreissued,or terminated for cause, The filingofa request
bythe permittee for a permit modification, revocation and reissuance, or termination, orof a notification of
planned changes or anticipated noncompliance does not stay any permit condition,

PropertY Rights: [WAQSRCh 6, Sec 3(h)(i)(F)(IV)]

(013) This pennit does not convey any propertyrights of any sort, or any exclusiveprivilege,

Duty to Provide Information: [WAQSR Ch 6, Sec 3(h)(i)(F)(V)]

(014) Thepermittee shallfurnish to theDivision, within a reasonable time,anyinformation thattheDivision may request
inwriting to determine whether causeexists formodifying, revoking andreissuing, or terminating thepermit orto
determine compliance withthe permit. Upon request, the permittee shall aiso furnish to the Division copies of
records requiredto be keptby thepermit, including information Claimed andshown to be confidential under W,S,
35-11-1101 (a) of'theWyoming Envirornnental Quality Act. Uponrequest bytheDivision, thepermittee shall also
furnish confidential information directly to EPAalongwith a claimof confidentiality,

EmissionsTrading: [WAQSR Ch 6, Sec 3(h)(i)(H)]

(G15) No permitrevision is required,underanyapprovedeconomicincentives, marketable permits, emissions trading
and other similar programs or processes for changes that are provided for in this pennit.

Inspection and Entry: [WAQSR Ch 6, Sec 3(h)(iii)(B)] [W,S, 35-11-206(c)]

(G16) Authorized representatives of the Division, upon presentation of credentials and other documents as maybe
required by law, shall be given permission to:
(a) enter uponthe permittee'spremiseswherea source is locatedor emissionsrelatedactivityis conducted,

or where records must be kept under the conditions of this permit;
(b) haveaccess to andcopyatreasonable times anyrecords thatmust bekeptundertheconditions ofthispermit;
(c) inspect at reasonable times any facilities, equipment (including monitoring and air pollutioncontrol

equipment), practices, or operations regulated or required under this permit;
(d) sampleor monitoranysubstances or parametersat anylocation,duringoperatinghours,for thepurpose

of assuring compliancewith this permit or applicable requirements,

Excess Emissions Due to an Emergency: [WAQSR Ch 6, Sec 3(1)]

(G17) Thepermitteemayseekto establishthatnoncompliance witha technology-based emission limitation under this
pennitwas due to an emergency, as definedin Ch 6, Sec 3(1)(i) of the WAQSR, To do so, the permittee shall
demonstrate the affirmative defenseof emergency throughproperly signed, contemporaneous operating logs, or
other relevant evidence that:
(a) an emergency occurredand that the permittee can identify the cause(s)of the emergency;
(b) the permitted facility was, at the time, being properly operated;
(e) during the period of the emergency the permittee took all reasonable steps to minimize levels of

emissions that exceeded the emissions standards, orother requirements in this permit;
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(d) The permittee submitted notice of the emergency to the Division within one working day of the time
when emission limitations were exceeded due to the emergency. This notice must contain a description
of the emergency, any steps taken to mitigate emissions, and corrective actions taken.

Diluting and Concealing Emission~ [WAQSR Ch 1, Sec 4]

(G18) No person shall cause or permit the installation or use of any device, contrivance, or operational schedule
which, without resulting in reduction of the total amount of air contaminant released tothe atmosphere, shall
dilute or conceal an emission froma source. This condition shall not apply to the control of odors.

Unavoidable Equipment Malfunction: [WAQSR Ch 1, Sec 5]

(G19) (a)

(b)

Any source believing thatany emissions in excess ofestablished regulation limits or standards resulted
from an unavoidable equipment malfunction, shall notify the Division within24 hours ofthe incident via
telephone, electronic mail, fax, or other similar method, A detailed description ofthe circumstances of
the incident as described in paragr~ph 5(a)(i)(A) c;hapter 1, including a corrective program directed at
preventing future su.ch incidents, must be ~ublllittsd within 14 days of the onset of the incident. The
Administrator may exte~<i thi~ l4-day tinae peri?d for c~use.
The burden of proof is on the owner or operator of the source to provide sufficient information to
demonstrate that an unavoidable equipment malfunction occurred.

Fugitive Dust: [WAQSR Ch 3, Sec 2(1)]

(G20) The permittee shall mininaize fugitive dust in compliance with standards in Ch 3, Sec 2(1) of WAQSR for
construction/demolition activities, handling and transportation ofmaterials, and agricultural practices.

Carboll Monoxide: [WAQSR Ch 3, Sec 5]

(G21) The emission ofcarbon monoxide in stack gases from any stationary source shall be Iinaitedas may be necessary
to prevent ambient standards from being exceeded.

AsbestQ.~: [WAQSR Ch 3, Sec 8]

(G22) The permittee shall comply with emission standards for asbestos during abatement, demolition, renovation,
manufacturing, spraying and fabricating activities.
(a) No owner or operator shall build, erect, install, or use any article, machine, equipment, process, or

method, the use of which conceals an emission which would otherwise constitute a violation of an
applicable standard. Such concealment includes, but is not limited to, the use of gaseous dilutants to
achieve compliance with a visible emissions standard, and the piecemeal carrying out ofan operation to
avoid coverage by a standard that applies only to operations larger than a specified size.

(b) All oWIlers andoperators conductingan.asbestos abatement project, including an abatement project on a
residential building, shall be responsible for complying with federal requirements and State standards for
packaging, transportation, and delivery to an approved waste disposal facility as provided in paragraph
(m) ofCh 3, Sec 8,

(c) The permittee shall follow State and Federal standards for any demolition and renovation activities
conducted at this facility, including:
(i) A thorough inspection of the.ajfested facility or part of the facility where the demolition or

renovation activity will occur shall be conducted to determine the presence of asbestos, including
Category I and Category 11 non-friable asbestos containing material. The results of the inspection
will determine which notification and asbestos abatement procedures are applicable to the activity.

(ii) The owneror operator shall follow the appropriate notification requirements ofCh3, Sec 8(i)(iI).
(iii) The owner or operator shall follow the appropriate procedures for asbestos emissions control, as

specified in Chapter 3, Section 8(i)(iii).
(d) No owner or operator ofa facility may install or reinstall on a facility component any insulating materials

that contain commercial asbestos ifthe materials are either molded and friable or wet-applied and friable
after drying. The provisions of this paragraph do not apply to spray-applied insulating materials
regulated under paragraph Ul ofCh 3, Sec 8.

(e) The permittee shall comply with all other requirements of WAQSR Ch 3, Sec 8.
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Open Burning Restrictions: [WAQSR Ch l G, Sec 2]

(023) Thepermitteeconductingan open burnshallcomplywithall rules andregulations oftheWyoming Department
of Environmental Quality, Division of Air Quality, and with the Wyoming Environmental Quality Act.
(a) No personshall burn prohibitedmaterials usinganopenburningmethod, exceptas maybe authorized by

permit. "Prohibited materials" meal" substances including, but not limited to; natural or synthetic
rubberproducts,includingtires;wastepetroleumproducts,suchas oil or used oil filters; insulated wire;
plasticproducts,includingpolyvinylchloride("PVC")pipe, tubingandconnectors; tar, asphalt, asphalt
shingles,or tar paper; railroad ties; wood, wood waste,or lumberthat is paintedor chemically treated;
explosives or ammunition; batteries; hazardous waste products; asbestos or asbestos containing
materials;or materialswhichcausedensesmokedischarges,exciudingrefuse andflaring associated with
oil and gas well testing, completions and well workovers.

(b) No person or organizationshall conductor causeor permitopenburningfor thedisposal oftrade wastes,
for a salvage operation, for the destruction of fire hazards if so designated by a jurisdictional fire
authority,or for firefightingtraining,exceptwhen it can be shownby a personor organization thatsuch
open burningis absolutelynecessaryandin the public interest. Anypersonor organization intending to
engage in such open burning shall file a request to do so with the Division.

Sulfur Dioxide Emission Tradingand Inventory Program [WAQSR Ch 14]

(024) AnyBART(BestAvailableRetrofitTechnology) eligiblefacility, or facility whichhas actual emissions ofSO,
greater than 100 tpy in calendar year 2000 or any subsequent year, shall comply with the applicable
requirements ofWAQSR Ch 14,Sections I through 3, withthe exceptionsdescribedin sections2(c)and3(a).

StratosphericOzone ProtectionRequirements: [40 CFR Part 82]

(025) The permittee shallcomplywithall applicable StratosphericOzoneProtection Requirements, including butnot
limited to:
(a) Standards/or Appliances [40 CFR Part 82, SubpartF]

The permitteeshall complywiththe standardsfor recyclingandemissionreductionpursuantto 40CFR
Part 82, Subpart F - Recycling and Emissions Reduction, except as provided for motor vehicle air
conditioners(MVACs) in SubpartB:
(I) Persons opening appliances for maintenance, service, repair, or disposalmust comply withthe

required practices pursuant to §82.156.
(ii) Equipmentused during the maintenance, service, repair, or disposalof appliances mustcomply

with the standards for recyclingand recovery equipmentpursuant to §82.158.
(Iii) Personsperformingmaintenance, service,repair, or disposalofappliances mustbe certified byan

approved technician certification programpursuant to §82.161.
(iv) Persons disposing of small appliances, MVACs, and MVAC-like appliances must comply with

recordkeepingrequirements pursuantto §82.166. ("MVAC-like appliance" isdefined at§82.152).
(v) Personsowningcommercial or industrialprocessrefrigerationequipmentmust comply withthe

leak repair requirements pursuant to §82.166.
(vi) Owners/operators of appliances normally containing50 or morepoundsof refrigerant mustkeep

records of refrigerant purchased and added to such appliances pursuantto §82.166.
(vii) The permittee shaJJ comply with all other requirements of SubpartF.

(b) Standards/or Motor Vehicle Air Conditioners [40 CFR Part 82, SubpartB]
Ifthe permitteeperformsa serviceon motor(fleet) vehicleswhenthis serviceinvolves ozone-depleting
substanee refrigerant in the MVAC, the permittee is subject to all the applicable requirements as
specifiedin40 CFRPart 82, SubpartB, Servicingof MotorVehicleAirConditioners. Theterm "motor
vehicle"as used in SubpartB does not include a vehicle in whichfinal assembly of the vehicle hasnot
beeu completed. The term "MVAC" as used in Subpart B does not include the air-tight sealed
refrigerationsystem used as refrigerated cargo,or the systemused on passengerbusesusingHCFC-22
refrigerant.
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STATE ONLY PERMIT CONDITIONS

The conditions listedin this sectionare Stateonly requirements and are not federally enforceable.

Ambient Standards

(SI) The permittee shalloperatethe emission unitsdescribed inthispermitsnchthatthefollowing ambient standards
are not exceeded:

50 micrograms per cubicmeter annual arithmetic mean
PM" particulate

24-hr averageconcentration with not more 2 (a)
matter ISO micrograms per cubicmeter than one exceedance peryear

PM,.> particulate IS micrograms per cubicmeter annualarithmetic mean
2 (b)

matter 35 micrograms per cubicmeter 98ili percentile 24-hr averageconcentration

53 parts per billion annual averageconcentration

three-year averageof the annual 98'h
Nitrogen dioxide 100 partsper billion percentile of the daily maximum l-hr 3

averageconcentration

0.053 parts per million annualarithmetic mean

75 parts per billion
three-year averageof the annual (9cjh
percentile) of the daily max I-hr average

Sulfurdioxide 4

0.5 parts per million
3-hr blocksnot to be exceededmore than
onceper calendaryear

10 milligrams per cubicmeter
max 8-hrconcentration with not morethan

Carbon one exceedance per year

monoxide 5
max l-hr concentration with not more than

40 milligrams per cubicmeter
one exceedance peryear

three-yearaverageof the annual fourth-
Ozone 0.075 parts per million highestdaily maxhnum Shr average 6

concentration

70 micrograms per cubicmeter
y,hour averagenot to be exceeded more
than two times per year

Hydrogen sulfide y, hour averagenot to be exceeded more 7

40 micrograms per cubic meter than two thnes in any five consecutive
days

0.25 milligrams So, per 100
maxirnumannual average

Suspended square centhneters per day
8sulfate 0.50milligrams So, per 100

squarecenthnetersper day
.maxhnum30-day value

Lead and its
0.15 micrograms per cubicmeter

maximum arithmetic 3-month mean
10compounds concentration for a 3-year period
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Hydrogen Sulfide: [WAQSR Ch 3, Sec 7]

(S2) Anyexit processgas streamcontaininghydrogensulfide whichis discharged to theatmosphere from any source
shall be vented, incinerated, flared or otherwisedisposed of in sucha manner that ambientsulfurdioxide and
hydrogen sulfide standardsare not exceeded.

Odors: [WAQSR Ch 2, Sec II]

(S3) (a) The ambientair standardfor odors from anysource shall be limitedto an odor emissionat the property
line which is undetectable at seven dilutions with odor free ail' as determined by a scentometer as
manufactured by the Barnebey-Cheney Company 01' any other instrument, device, or technique
designatedby the Division as producingequivalentresults. Theoccurrence ofodorsshall bemeasured so
that at least two measurements canbe made within a period of one hour, thesedeterminations being
separated by at least IS minutes.

(b) Odorproducingmaterialsshallbe stored,transported,andhandled in a manner thatodorsproduced from
such materials are confined and that accumulation of such materials resulting from spillageor other
escape is prevented.
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SUMMARY OF SOURCE EMISSION LIMITS AND REOUIREMENTS
Source ID#: TURB 1. TURB 2, TURB 3 Source Description: Solar Taurus 70 Turbines f3

Particulate 20 percent opacity [F3] IWAQSR Ch 3, Sec 2 !Testing if required
[F8]

Verification ofnatural gas IRecord the results of any
firing [FlO] additional testing [FII]

Semiannual: report type of fuel
fired [FI4]

Report excess emissions and permit
deviations [F17]

SO, As limited by 40 CFR
60 Subpart GG
[P60"GGl]

40 CFR 60 Subparts A ITesting if required
andGG [F8]

Measure fuel sulfur contentlRecord the results of any
[p60-GG2] additional testing [FII]

Record fuel sulfur content
[P60-GG2 & P60-GG3]

Semiannual Reports [p60-GG4]

Report excess emissions and permit
deviations [FI7]

WAQSR Ch 6, Sec 2 jTesting if required
Permit CT-2712 [F8]

40 CFR 60 Subparts A
andGG

NOx

co

25 ppmv@ 15% 0,
and 7.81blhr [F4]

As limited by 40 CFR
60 Subpart GG
[P60-GGl]

Preventative
maintenance [F6]

50 ppmv @ 15% 0,
and 9.5 lb/hr [F4]

Preventative
maintenance [F6]

WAQSR Ch 6, Sec 2
Permit CT-2712

Testing if required
[F8]

Monitor operating hours
and ambienttemperature
[F9]

NOx monitoring every
2160 hours of operation
[F9]

Monitor operating hours
and ambient temperature
[F9]

Record monitoring results
[FIl]

Record Maintenance [FI2]

SUbpart GG records
[P60-GG3]

Record monitoringresults
[FIlJ

Test notification and reports [F13]

Monitoring reports [F14]

Maintenance reports [F15] ,
Report excess emissions and penni!I
deviations [FI7]

Test notification and reports [FI3]

Monitoring reports [F14]

Maintenance reports [F15]

Report excess emissions and permit
deviations [FI7]

These tables are intended only to highligbtand summarize applicable requirements for each source. The corresponding permit conditions, listed in brackets, contain detailed descriptions
ofthe compliance requirements. Compliance with the summary conditions in these tables may not be sufficient to meet permit requirements. These tables may not reflect all emission
Sources at this facility.
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tGilIar 3412 Diesel ECat,tiDID#: STARTUP 1 Ss~ ~ -- ~~~ __ ....-~....~~L ~~L~. _.~... y &_&~- -.] --- .. - ........

Pollutant Emissions Limit/Work CorreSponding
........ ... ....

••••

" •••
,,~~"" 7'· '0 .Practice Standard Regulationfs) . '

c. • •< .•. .. ...........
Particulate 20 percent opacity [F3] WAQSR Ch 6, Sec 2 Testing if required Monitor operating hours Record operating hours and Report operatinghoursand visible

Waiver wv-11332-1 [F8] [F9] visible observations [Fll] observation monitoring [FI4]
500 Operating Hour

Visual observations [FlO] Report excess emissions andpermit
Limit [F5]

deviations [F17]

HAPs WAQSR Ch 5, Sec 3 and 40 CFR 63 Subparts A & ZZZZ I
These tables are intended only to highlight and summarize applicable requirements for each source. The corresponding permit conditions, listed in brackets, contain detailed descriptions
ofthe compliance requirements. Compliancewith the summary conditions in these tables may not be sufficient to meet permit requirements. These tables may not reflect all emission
SOUrces at this facility.
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ACFM
AFRC
AQD
BACT
Btu
CAA
CAM
C.F.R.
CO
C02e
DEQ
EPA
ESP
g/hp-hr
gal
gr
H2S

HAP(s)
hp
hr
Ib
M
MACT
mfr
mg
MM
MVACs
NMHC(s)
NOx
NSCR
O2

PM
PMIO

ppmv
ppmw
QIP
RICE
SCF
SCFD
SCM
SIC
SO,
SOx
TBD
TPD
TPH
TPY
U.S.C.
flg
VOces)
W.S.
WAQSR

ABBREVIAnONS

Actual cubic feet per minute
Air-fuel ratio controls
Air Quality Division
Best available control technology (see Definitions)
British thermal unit
Clean Air Act
Compliance AssuranceMonitoring
Code of Federal Regulations
Carbon monoxide
Carbon dioxide equivalent
Wyoming Department of Environmental Quality
United States Environmental Protection Agency (see Dcfmitions)
Electrostatic Precipitator
Gram(s) per horsepower hour
Gallon(s)
Grain(s)
Hydrogen sulfide
Hazardous air pollutant(s)
Horsepower
Hour(s)
Pound(s)
Thousand
Maximum available control technology (see Definitions)
Manufacturer
Milligram(s)
Million
Motor vehicle air conditioners
Non-methane hydrocarbon(s)
Oxides of nitrogen
Non-selectivecatalytic reduction
Oxygen
Particulate matter
Particulate matter less than or equal to a nominal diameter of 10 micrometers
Parts per million (by volume)
Parts per million (by weight)
Quality ImprovementPlan
Reciprocating internal combustion engine
Standard cubic foot (feet)
Standard cubic foot (feet) per day
Standard cubic meter(s)
Standard IndustrialClassification
Sulfur dioxide
Oxides of sulfur
To be determined
Ton(s) per day
Ton(s) per hour
Tons per year
United States Code
Microgram(s)
Volatile organic compound(s)
Wyoming Statute
Wyoming Air Quality Standards & Regulations(see Definitions)
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DEFINITIONS

"Act" means the Clean Air Act, as amended, 42 U.S.C. 7401, et seq.

"Administrator" means Administrator of the Air Quality Division, Wyoming Department of Environmental Quality.

"Applicable requirement" means all of the following as they apply to emissions units at a source subject to Chapter 6,
Section 3 ofthe WAQSR (including requirements with future effective compliance dates that have been promulgated or
approved by the EPA or the State through rulemaldng at the time of issuance of the operating permit):

(a) Any standard or other requirement provided for in the Wyoming implementation plan approved or promulgated
by EPA under title [ ofthe Act that implements the relevant requirements ofthe Act, including any revisions to
the plan promulgated in 40 C,F.R. Part 52;

(b) Any standards or requirements in the WAQSR which are not a part of the approved Wyoming implementation
plan and are not federally enforceable;

(c) Any term 01' condition of any preconstruction permits issued pursuant to regulations approved or promulgated
through rulemaking under title I, including parts C or D of the Act and including Chapter 5, Section 2 and
Chapter 6, Sections 2 and 4 of the WAQSR;

(d) Any standard or other requirement promulgated under Section III of the Act, including Section III (d) and
Chapter 5, Section 2 of the WAQSR;

(e) Any standard or other requirement under Section 112 ofthe Act, including any requirement concerning accident
prevention under Section 112(r)(7) ofthe Act and including any regulations promulgated by EPA and the State
pursuant to Section 112 of the Act;

(I) Any standard or other requirement of the acid rain program under title 1V of the Act 01' the regulations
promulgated thereunder;

(g) Any requirements established pursuant to Section 504(b) or Section 114(a)(3) ofthe Act concerning enhanced
monitoring and compliance certifications;

(h) Any standard or other requirement governing solid waste incineration, under Section 1290fthe Act;

(i) Any standard 01' other requirement for consumer and commercial products, under Section 183(e) of the Act
(having to do with the release of volatile organic compounds under ozone control requirements);

Ul Any standard 01' other requirement of the regulations promulgated to protect stratospheric ozone under title VI
of the Act, unless the EPA has determined that such requirements need not be contained in a title V permit;

(k) Any national ambient ail' quality standard or increment or visibility requirement under part C oftille I of the
Act, but only as it would apply to temporary sources permitted pursuant to Section 504(e) of the Act; and

(1) Any state ambient ail' quality standard or increment 01' visibility requirement of the WAQSR.

(m) Nothing under paragraphs (A) through (L) above shall be construed as affecting the allowance program and
Phase Il compliance schedule under the acid rain provision of Title IV of the Act.

"BACT" 01' "Best available control technology" means an emission limitation (including a visible emission standard)
based on the maximum degree ofreduction ofeach pollutant subject to regulation under the WAQSR 01' regulationunder
the Federal Clean Air Act, which would be emitted from 01' which resnlts for any proposed major emitting facility or
major modification which theAdministrator, on a case-by-case basis, taking into account energy, environmental, and
economic impacts and other costs, determines is achievable for such source 01' modification through application 01'
production processes and available methods, systems, and techniques, including fuel cleaning 01' treattnent 01' innovative
fuel combustion techniques for control ofsuch pollutant. Ifthe Administrator determines that technological or economic
limitations on the application of measurement methodology to a particular class of sources would make the irnpositionof
an emission standard infeasible, he may instead prescribe a design, equipment, work practice 01' operational standard 01'
combination thereofto satisfy the requirement ofBest Available Control Technology. Such standard shall, to the degree
possible, set forth the emission reduction achievable by implementation of such design, equipment, work practice, 01'
operation and shall provide for compliance by means which achieve equivalent results. Application ofBACT shall not
result in emissions in excess of those allowed under Chapter 5, Section 2 of the WAQSR and any other new source
performance standard 01' national emission standards for hazardous ail' pollutants promulgated by EPA but not yet
adopted by the state.
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"Department" meansthe Wyoming Department of Environmental Qnality 01' its Director.

"Director" means the Directorofthe Wyoming Department of Environmental Quality.

"Division" meanstheAirQualityDivisionofthe Wyoming Department of Environmental Quality or itsAdministrator.

"Emergency" means any situation arising from sudden and reasonably unforeseeable events beyond thecontrol ofthe
source, including acts of God, which situation requires immediate corrective action torestore normal operation, and that
causes the source to exceeda technology-based emission limitation under the permit,due to unavoidable increases in
emissions attributable to the emergency. An emergency shall not include noncompliance to the extent caused by
improperly designedequipment, lack of preventative maintenance, careless 01' improperoperation, or operatorerror.

"EPA" meansthe Administrator of the U.S. Environmental Protection Agency 01' the Administrator's designee.

"Fuel-burning equipment"means anyfurnace, boilerapparatus, stack,01' appurtenances theretoused inthe processof
burning fuel or other combustible material for the purposeof producingheat or power by indirectheat transfer.

"Fugitive emissions" meansthoseemissions whichcouldnot reasonably pass througha stackchimney, vent, 01' other
functionally equivalentopening. .

"Insignificant activities" meansthoseactivities whichare incidental tothefacility's primary business activity andwhich
result in emissions of less than one ton pel' year of a regulated pollutant not included in the Section 112 (b) list of
hazardous ail'pollutants 01' emissions less than I000 poundsper year of a pol1ut~ntregulated pursuantto listingunder
Section112(b) of theActprovided,however,suchemission levelsof hazardous air pollutants donotexceed exemptions
basedon insignificantemissionlevelsestablished byEPAthroughrulemakingfor modification underSection 112Cg) of
the Act.

"J1t.4CT" or "Maximum achievable controltechnology" means themaximum degree of reduction inemissions that is
deemedachievable for newsourcesin a category orsubcategory thatshallnotbe lessstringentthan theemission control
that isachievedinpracticeby thebest controlled similarsource, as determinedbytheAdministrator. Emission standards
promulgated for existing sourcesina categoryorsubcategory maybe lessstringentthanstandards fornewsources inthe
same category 01' subcategory but shall not be lessstringent, and m'Y be more stringentthan:

(a) the averageemission limitation achievedby the best performing 12percentof the existingsources(for which
the Administrator has emission information), excluding those sourcesthat have, within 18 months befordhe
emissionstandardisproposedor within30 monthsbeforesuchstandardispromulgated, whichever is later, first
achieveda levelof emissionrate or emission reduction which complies, orwouldcomply if the source is not
subject to such standard, with the lowest achievable emission rate applicable to thesource category and
prevailing at the time, inthe category01' subcategory for categories andsubcategories with30 01' moresources,
01'

(b) the averageemission limitation achievedbythebestperforming five sources (forwhich theAdministrator hasor
couldreasonably obtainemissions information) inthe categoryor subcategory for categories or subcategories
with fewer than 30 sources.

"Modification" means any physicalchange in, or changein the method of operation of, an affected facility which
increasesthe amountofanyairpollutant (towhichanystatestandardsapplies)emitted bysuchfacility orwhich results in
the emission of any suchair pollutant not previously emitted.

"Permittee" meansthe personor entity to whoma Chapter 6, Section3 permit is issued.

"Potential to emit" meansthe maximumcapacity of a stationary sourceto emitany air pollutantunderits physicaland
operational design. Anyphysicalor operational limitation onthe capacity of a sourceto emitan airpollutant,including
ail'pollutioncontrolequipment and restrictions on hoursof operation or on the type 01' amountof material combusted,
stored or processed, shallbe treated as part of its designif the limitation is enforceable by EPA and the Division. This
term does not alter or affect the use of this term for any otherpurposes underthe Act, or the term "capacity factor" as
used in title IV of the Act or the regulations promulgated thereunder.

"Regulated air pollutant" means the following:

(a) Nitrogenoxides CNOx) or any volatile organiccompound;

(b) Any pollutantfor which a nationalambientair quality standardhas been promulgated;
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(c) Any pollutant that is subject to any standard established in Chapter 5, Section 2 ofthe WAQSR or Section III
of the Act;

(d) Any Class I or II substance subject to a standard promulgated under or established by title VI of the Act; or

(e) Any pollutant subject to a standard promulgated under Section 112 or other requirements estabiished under
Section 112 of the Act, including Sections I 12(g), U), and (r) of the Act, including the following:

(i) Any pollutant subject to requirements under Section 1120) of the Act. If EPA fails to promulgate a
standard by the date established pursuant to Section I 12(e) ofthe Act, any pollutant for which a subject
source would be major shall be considered to be reguiated on the date 18 months after the applicabledate
estabiished pursuant to Section 112(e) of the Act; and

(ii) Any pollutant for which the requirements of Section I 12(g)(2) ofthe Act have been met, but only with
respect to the individual source subject to Section J 12(g)(2) requirement.

(I) Pollutants regulated solely under Section 112(r) of the Act are to be regulated only with respect to the
requirements of Section I 12(r) for permits issued under this Chapter 6, Section 3 of the WAQSR.

"Renewal" means the process by which a permit is reissued at the end of its term.

"Responsible official" means one of the following:

(a) For a corporation:

(i) A president, secretary, treasurer, or vice-president of the corporation in charge of a principal business
function, or any other person who performs similar policy or decision-making functions for the
corporation; or

(ii) A duly authorized representative of such person if the representative is responsible for the overall
operation of oneormore manufacturing, production, or operating facilities applying fororsubject toa
permit and either:

(A) the facilities employ more than 250 persons or have gross annual sales or expenditures exceeding
$25 million (in second quarter 1980 dollars); or

(B) the delegation of authority to such representative is approved in advance by the Division;

(b) For a partnership or sole proprietorship: a general partner or the proprietor, respectively;

(c) For a municipaiity, State, Federal, or other public agency: Either a principal executive officer or ranking
elected official. For the purposes ofthis part, a principal executive officer ofa federal agency includes the chief
executive officer having responsibility for the overall operations ofa principal geographic unit ofthe agency;or

(d) For affected sources:

(i) The designated representative or alternate designated representative in so far as actions, standards,
requirements, or prohibitions under title IV of the Act or the regulations promuigated thereunder are
concerned; and

(ii) The designated representative, alternate designated representative, or responsible official under Chapter
6, Section 3 (b)(xxvi) of the WAQSR for all other purposes underthis section.

"WAQSR" means the Wyoming Air Quaiity Standards and Regulations promulgated under the Wyoming Environmental
Quality Act, W.S. §35-II-IO I, et seq.
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Appendix I
Air Quality Permit CT-2712

BASIN ELECTIUC POWER COOPERATIVE
BARBER CREEK GENERATION STATION

PREVENTATIVE MAINTENANCE PROGRAM

This document identifies and describes the preventative maintenance program that Basin Electric Power

Cooperative (Basin Electric) will implement at the proposed Generation Station to verify ongoing

compliance with the emission limits specified in the Wyoming Department of Environmental Quality

(WDEQ) air construction permit for the Generation Station. The proposed Generation Station would

consist of three natural gas-fired turbines, driving 3 associated electricity generators. The turbines

proposed are 6,105 kilowatt Solar Taurus 70 natural gas combustion turbines. The Generation Station

also includes a 500-horsepower startup generator with a heat input of35.15 million British thermal units

per hour. This document is divided into two sections based on the different emission units. Section 1.0

outlines the preventative maintenance program for the turbines and Section 2.0 covers the startup

generator.

1.0 PREVENTATIVE MAINTENANCE PROGRAM FOR TURBINES

This section outlines the elements of the preventative maintenance program for the Solar Taurus 70

turbines.

1.1 Routine Inspection and Maintenance

The combustion turbines will be monitored using a microprocessor based monitoring system located on

each of the three turbines. These microprocessors will monitor all the parametric data needed to

determine compliance and operating characteristics of the combustion turbines. The data will include

gas and turbine temperatures, fuel flow, generator output, oil temperatures and other necessary

information, The turbines will be monitored 24 hours per day, 7 days per week.

Basin Electric is in the process of developing a Quality Assurance and Quality Control (QNQC) manual

for routine and non-routine maintenance procedures. The QNQC document will provide operation and

maintenance personnel with the requirements and frequency for the proper maintenance of the

combustion turbmes.



1.2 Control Equipment ,oj".

The combustion turbines will be monitoredusing a microprocessor based monitoringsystemlocated on
• '--':,:~.i:;-:if: ~~;~$A:;i,t~\P:i_H,#:,j" ;:'/;'~/ii1.Hi\f:tt-.: l i:;'/jk~+~;'{\J\\A:~t ;_~<~,\{~.:,L~~ ~~

each of the three turbines, The~~Rf?~f~~~f~,::r;l};!'e?~W~JJ:J1~~~.~§~I1(t[rr~m;:. temperatures, fuel flow,

generatoroutput, oil temperatllr~s.iiM~tl).er,:,~ces~~M~pi<ltj('!1:~?>;~tiJ);!h~.J'!rbine and associated

control equipinelltareop~f~~~\Wff11if~i1iiii)it~~~f~ifg~l~:J~;i6?s;;Ag1i~f~~~1;'g~ in Section 1.1, the

turbi~e~~~J~;\~}\!~~i~?~e,flt~~?1~~I¥~~fthg~~:~~~;~~~J,7.~~f'f'l1S~:~~e~;{:(;""iU;,;,;'ili}",;".,I' ,.

1.3 ~;~~%~~~~:~!;~:i~~:;;;:;.;~[~~:~,:~::;;;;;:ir,;~,i:~~;;;i(\:T:~':\;;::;i;~:;;;~:~;~~~;;,':);',::,'!!,:~';:;~j; ,:'.:..,,"',;.,..":
Basin Electric 'willhlairifa.inirtspectiiiriaiid inamtenance,eco,dl\:to:docu\jient ilie.iictioris:taken as.part of .

. ",!~.t·~y~..;~'l~t!~f_lt~~~!.:'£f'#.'n¥/l~~~~stP'N)~~·i~"{~~;-{::W,~,~"/: t~:~{!~~:6f~r~~~!,~~'~::r:1', .:,~~·{!(~'):;:;;t ~??/:~\~t~";~'r:":.::' ~2~~: ':'-i:,~' "; ~,- "'" ..
the routine insectioniiTlitffia!ritenance'ro",{m.tbisi\1f0Tri1aHoH; .'Ubel1se~'tci;'ITlollIIO"Challes in

1.6

The stations iifAnteIiipeVaileyStati6ri:aridthe I'llliCorpoffice Will haveredundant computers, which..

will be used to control,monitor, and logthe combustionturbines.

•• ' " '. :L,- ,.~:.;~~:~\:&~;~~,~.;R~~.·~.\~~.,~~,~-;~-~4:.-i~:~!,~}; ~?~~:t~~:Jirl:;~:~~{~~~~~~j'~~~'J~('~;'f{f:';bA '~?0 \iJ;-(~".f,:~ ~,,~ :ji'/ ;' ',<i.
1,4 Initial Performanee'Tesr> c' ". "' .. !" -.' t :'; . ," '. . '.. .'.

".'.-','. -

Emissions, ~~;~~~:~~,j~2~;iiliEfAA~~?<~~~fi1t~MWW~':~,~jlti~g,; •.!\)~·WA~1:,4R~p,li~!1~e §\~,9lcJesting
required und~r·tli~pern:it. '. .... . ". .. '. . . '. ..

Annual Emissions Testing .,/tl,H~.,::\0\tt;r.,t:,t{"\~lit'iHV~} '_"';'!J",-t.-'~\-;
...... '.;' I

Basin Electric will conduct 1.:nnual emissions testing to veri!ycompfi"it6ewlfuthe NO, and CO limits set

~~~~.'.1i.~i~i~~~~i"
• ~ >:_" •• ·i, ,:1 "; ,., ]'. ,

.,', ... , .
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.\~oi_ ~~I.!~e,~s_T.~T.~~~~~\ll~51~~7~N~~!2;PR~!E~!~?_N~·;~~~~2't.. ."!'--

i-~ . -'l(PRO~ . . 999·.1S"'.STREET·"'.SUITE30U· ,.. . .
DENVE~,-:'¢6 .80202-2466

Phone 800-~27-8917 .
. hltp:JlwWw.epa.gov/region08

. JAN 27 2004' .
Ref: 8ENF-AT

Mr. Jerry Menge
Air Quality'Program Coordinator
Basin Electric Power Cooperative
1717 East Interstate Ave.
Bismark, ND 58501-0564

Re: NSPS SubpartGG Affected Facilities in Wyoming
Standardsof Performan'ce for Stationary Gas Turbines

Dear Mr. Menge:

This is in response to your December 11,2003 iettersubmitted to the EPARegion 8
requesting approvalfor custom fuel monitoring scheduies for natural gas fired turbines which
are used to provideline voltage support as needed at three affected facilities listed below:

1, Hartzog Generating Station (AFS#56-005-00116) 3-Solar Taurus 70

2. Arvada Generating Station (AFS#56-005-00127) 3-Solar Taurus 70

3. Barber CreekGenerating Station (AFS#56-005-0011?) 3-Soiar Taurus 70

Pursuantto 40 CFR§60.334(b)(2), Basin Electric is required to monitor the nitrogen and
sulfur content of the natural gas fuel on a daily schedule. Forstationary gas turbines which
combust pipeline quality natural gas fuel, EPA developed a national policy (Rasnic
memorandum, dated ALigust 14, 1987); which allows the EPAregional offices to approve NSPS
Subpart GG custom fuei monitoring schedules on a case-by-case basis. The memorandum
states that the minimum sulfur monitoring requirements arebimonthly for at least six months, If
the sulfur content in the fuel shows littlevariability during the sixmonth period, then sulfur
monitoring can be conducted quarterly. If, after at leastsix quarters, there is still little variability
in the fuel sulfur content, then sulfur monitoring' can be done semi-annually.

The records you sentvia facsimile dated 01/26/04 for twelve fuel readings from 6119103
to 1/08/04 at each of the three sites (average of 2 fuel analysis permonth for about 6 months)
demonstrate Basin Electric's statement that the fuel gassulfur concentration is significantly
below the applicable 8,000 ppmw (0.8 percent byweight) standard in 40 CFR Sec. 60.333(b).
We therefore approve the use of the Rasnic custom fuel monitoring schedule, and you may
now move to quarterly fuel monitoring.

40 CFR § 60,335(d) requires analysis of sulfur in gaseous fuels in accordance with
ASTM D 1072-80, D 3031-81, D 4084-82 or D 3246-81, However, an August 7, 1991,

""~) Prinledon Recycled Paper
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GPA Standard 2377-88

Test for Hydrogen Sulfide and Carbon Dioxide

in Natural Gas

Using Length of Stain Tubes

Adopted as a Tentative Standard 1977
Revised andAdopted as a Standard 1984

Revised 1986
Reprinted 1988, 1997, 1998, 1999

Gas Processors Asacclatlon

8526 Eaat 60th 51.

TUlsa, Oklahoma 74145



Test for Hydrogen Sulfide and Carbon Dioxide
in Natural Gas Using Length of Stain Tubes

'.G
a 'samplliig point which affords access to a

~s.nn:pl,-ofthe gastobetested (i.e., apointonthe
lfiie}. Flowline connections should have a centerline

'lli1t'
4.1.1 Opensource valve (Valve A), Figure 1, endblow down

3. APPARATUS , " vlgorously to clear foreign materials from source valve and
3.1 Piston orBellows Purnp- The P1lDll' i.hand~9Perated corinectJngni'p!'le,C1o.eeource:ralve.

andmustbs capable ofdraWing aTDimm1lI1'l o£lOUinlp~~.troke of 4.1.2 "In8talIcontrolvalve (ValvaB) orpressureregulator on
sample through the det~ct61'~b.With~a.Facyof±2.0m1.outletofs_eevalve. ConneCt oui1etofcontrolvalve (ValveB) to

3.2 Delictor 7u'1i~:,;. Thb~e; ~u~'ik;;'~&~'~i~Iii\i·.With gassariiplliig containerusmg'.hortest length practicable of
break.off tf .B~ed tq fit the'brlttc,Nit'tha' '\Ii/r',; """", al polYethy1eiio'or'Other BUitab1. tubiilg.
sealedIii'th~tulieril(i~W~'~p~cifflfd';llYdr'o~~~ :p, ,.. ,,;,.';',:,'\1it!NiIl.v.•.·.•·.&.al.~e.' A)...en.d crackcontrol valve
dioxide arid p'rodu.eli·dlatii1cH;:;fQrc~~e:v; . , \,·(V'ilti[ .. ttve fiail' of g!l$ ;through gas sample
sampleofgascontainmghYcfrogel1s1iil'iile oii . ., ":'::~il1l:;,;,.,, ,;;.,."JlUUo.phere through tube ace••• and vent
.ubotanee•.known to ,intertere: in\I~t lie llS~.d .Ii!a~"j".l:lfm.~ C~":'" . '."" .. '
aceompanymg the tube•• A cOlibration scille Or ot'!iiDgs":;""+":""~"h"nL"'.'" , • tila1l .. displ d A
refersnc.d to s scilla .houIdbe etehOtrdi'ieOt!y on .'p"·lii'·:";;"~·~ .?::~g"l1".samp.e con~erW:lUrls ace.
provide for ea.y inf.rpref!ltionofhyc1ioge~ilUlfid,;'oi" ~arhon mmnnUm purge W:;e of three mmuteB ,. recommended.
dioxide' content. Shelf liffof the detoctor' tub."s' must be a Note 3-Whm using 'olfectWn bag. the .arneprocedure is followed
minimum of two yeats 'iVlien stored accol'ding to the manufac- except thatthedeflated aag isattached directly tol;ontrol ualve (ValveB).
rorer's recommendati6ris'! . '!'h.e.Dag wfiIkd·anc~ disflomuu::ted.ariddeflated TMbag is/illeda second

3.3 Gassompl;,;gCo1iain~r-AnY'6ntafuerwhichProvide. time ond is then ready for the analysis.

foracce••ofthe deteCtortobe irito auniforinl1owof~anip1.e gasa~ 5. PROCEDURE
atmospheriopressure and isolatedfrom the aurrri1.1:ildjIi{~?a~Si!i~: . ". ;':"i,f~jt;:?f!{ibim~~ly, before eachseries of meas~ements, test
ph.re. . ':'. . ....;,,."'. ,tJt~j;lj'iI!WAOl' tightne•• by inserting an unopej1ed toba and

3.3.1 A Buiteble container may be devised from a oni, prot' 'Ol'ilratiiiil.t~e punip. A loss in vacuum on the ~ump after 30
polyethylene bottle.A lAc in OD polyethyleue tubing!e!,\~\!c~~" .,?;,~o~\~~,:&;~cates a leak. "
the bottleand discharging nearthe bottomprovidesfodlo",of 5.1.1 Select the tnb. range that includes,the expected
.amplegas intothebottle.AI!i inhol. cutintothecapoftnebottle .
provides both access for the dete<:tortube and aventfor gas flow. amount of hydrogen sulfide or carbon dioxide present in the .
(Figure 1.) samp1s. Reeding acceraey is improved whenthe stainextend.at

1. SCOPE ".;r;;,'\Wf;i:~':"~j'~:1;.,';!:f~4't'~:fA~\M¥rit'lft,~,1i;'f::i"f(~d~j~!ilf'
r.i This' method .covers "th~ -de~ation'~'-~t.~ ",.".

Bulfl?e innatural gas intheran~e of~ .p,prnvto~ .':",~.; , . oUection bags are useful as gas sample
1,2 .Thismethod cover> thed.temiijlliTI'On'lf~arbon ". "e .. coixtainers wlien th!,supply ofsam 1egas is limited. Mylar bag.

in ~....atur.,.al...·.ga. in the r.an.·•. [1e"1 o:~?._:;J;t~.~~~.:.~~i~·.~.;~t\1~;.~.L.:~~;~.{f.;~.;~;¥;-~~:..·.---~tn.iI.:'~s.:~tt.\."3.:o.im.;·.··i!'n.-;.:i:..'".;'~.c.'~.'\.~.ya.'.'.~\?:'.~. '" .":3,.81.are an acceptable
1.3 This method as written ,. appllcaofe to the de~ ".-.c.·"""'"'';''·'''''·''' ,

min~tl,Q!,ofhydrogensulfid.imdcarhoIidloXicf.inhYdrocarhons .' .' 3A B~itlmeter:c: AiJynilrOirieter equipped with a scale
and mair; ., . . Iirsduatedi'Ii f"'¥'<Jfni.~eurY.ulidlvi8ions andarangeincluding

~;::: the e::qHicted 'atmosPheric"presSUre" "conditio'Ii at the sampling
2. SUMMARY OF METHOD 'ite.

i.('Th••..mPi,~la P~.~~dtfuo\1gb,ih~ det!'c\i>rtjIbe,made 'a.s .T1Ief.t"omiter7 standard lantlratorythermometer grad.
speyil!j)ally for tho} dat~9Ji:oif:of bYdfOge\±:'sjill,id'-~r .,arbon· uated in'loU auliiliVlaionaand illcltllliiig tbe range of sample
diil:il<lehyspe"iallYWeptlredcne\nii;1iJii. 'l'liehynrogeiiiltlllidO Or rem..·.p.·.•...".'.afur.',. ·e..'"......•..=.··.'·'e.'Cte.·.".d.·d..ill'ln..'.·.·.' g". th.....•. tee•...t..Cal'Eb'ii: dioXide pro.~';t iiitil~iiaidiil~'re" .t!ithecilemr~"lto -~ •
prodJ1cilacolofc1$1ge' 'l'fie IeriIitIi/Of .(Ql;cOlOi'clliffi'lje) ·S.G'!f.~&;VciIii/a~i('l'uging'-Ai,y stainl••e steelneedle
prilduced in tlie'detabtbftUbewl1en 'fu'am"1is1:ttod vil1v~ whichciin)ii iidjii8te'dti>t;'ont'toIthe flow"fgasfrom source
voiuni'aof sem'ls' ts'i!fr.etlfriiiJrtiOrisltoth. aiiiilfuitof Pt8ii~W~ n;~ th..g~,;s#PJiIig coii~ar. l?oJiet~leue or J!UlD
hyd£~gen .u)fid~OI! ~",Qoti ~io:a<llpi'-.ei\~'iii'the~afu$l~ peing robhertobmgiIlliybeu.edto connectthe gassampling eontamer
teat.a. Ab.llOws orpl.t61ityiJopilirlpisliaecflQ.drawame.s"".d to the n.edt. "iIlv,-outIet. '
volume of sample tbt'QU~tlie' tub'Eflf~" a~b\1fiolled rafii:or flow..: ' Nbt/2-Ap~~iJi.i/;'~~rmaar"be used to cQntrol flow ofthesample
The:! l~ngth-· -of"'atanl'Y ··rddtti¥ecr·iS·~-c8li.;jeft{id' ..to··,,'votUnie·;:-by .' '<'of aneedle iialue. .
c9niP8:rlBOriWitha'caiJj,~~'t!9n~rliltg~U:ppllll(!tiYth~'rii(iii , ,
WitlCe'sch- box-or detectof:---tUb~~;:S'ortif¥::fUlitila'" 1l1JY
de~ed: ,c_a1ib:r.a~(jIf:\'-c6~~@1( y,hi~h' i'$:';IiilJtt.ipi:f~.;
observed 1.ugth of .tain tQ:amve"at avollllri.pe.oOiifrld
tration in the oaliiple 1j~iiigti!~t.d;, Th~' ~l!:pl1ial\1ii ie'otis
portable and ie completelY suitanle for niiiliIig spot c~eckS for
hydrogen sulfide or carbondioxIde under thefield coHelitions.



6. CALCULATIONS
6.1 Gas volume corrections may be desirable to improve

precision of results. The effect of temperature is usually negll
gible; however, the barometric pressure becomes significant at
altitudes above 2,000', Correction for barometric pressure is
done as follows:

Carr.Volume %= Vol%(readfrom tube)X 760 mm Hg
Bare. Press, mm Hg

6,2 Check with manufacturer if itbecomes necessarytotest
at gas temperatures outside the a . 40°C range,

7. PRECISION
7,1 The following criteria should be used for judging the

acoeptability of hydrogen sulfide or carbon dioxide concen
tration when determined using a "length of stain" detector-tube.
(95% confidence limit)

7.1.1 Repeatability- Duplicate results bythesameoperator
should be considered suspect if they differ by more than the
following amounts:

Carr, £US/CO, Cone, = Scale reading X' Sp~eified'Stroke8-'
Aotual Strokes

5.1.6 Recordtemperature ofgasflowing through gas sample
container and barometric pressure to provide data for gasvolume
corrections if required.

CONTROL. VALVE e
Rlngl of

Com,oOlnI Slmpll COIC, Rlpnllhllily

H,S 3-120 ppmv 10% 01 emountfound
SQUnc.E V"LVE A H,s 0,05 - 5 vol % 5% of amount lound

GO, 0,25 -10 vol % 2% of amount found

7,1.2 Reproducibility-The result, submitted byeach oftwo
laboratoriesshouldbe consideredsuspectifthe two results differ
by more than the following amounts:

'PLASTIC OR GUM RUSSER RIRgl of
CONNECTING TUSING

Compoo,Jrt 81mpl. Cm, Rlprad~'lbl1lly

H,S 3 -120 ppmv 12% of amounllcund
H,S 0.05 - 5 vol % 7% of amount found

PUMP GO, 0.25 -10 vol % 5% of amount Icund

7,1.3 Accuracy- The expected error Inrneaaurement ofthe
two commercial tubes (Drager & Gaatec) based on all of Work
Group studies is as follows:

rues ACCESS AND
GAS VENT C Tub. Simpl. Mna Acini RI, ,I

Modll Comp, Cone. ill" Mnn ill.. Mill. % Error

Drager H,S 35 ppmv 30 ±1 35 39 15
, Drager H,S 481 cpmv 455 ± 33 481 12 7,,, Drager H,S 0,49 Vol% 0.57 ±0.1 0,49 12 13,,

GAS SAMPLING
, Orager H,S 5,23 Vol% 4.62 ± 0,4 5,23 12 l~,

CONTAINER ,
GO,: Drager 0.25 Vol% 0.27 ± 0,02 0.25 12 8

: Drager GO, 4,99 vor" 5,07 ± 0,2 4.99 12 2,,
Drager GO, 10.00 Vol% 9.31 ± 0.8 10,00 12 7,

, Gaslec H;S 35 ppmv 32 ±1 35 65 9,,
: Gastec H,S 461 ppmv 460 ± 10 481 24 4,

Bastec nlS 0..19 Vol% 0.56 ± 0.84 0049 24 14
eestee H,S 5.23 Vol% 6.26 ±0.3 5.23 24 1 •FIG. 1-Sampllng manifold to be ua ed with H2S and CO2 Gastec GO, 025 Vol% 0.24 ± 0.04 0,25 24 4

detector tubes. Gastec CO, 4.99 Vol% 4.76 ±O.2 4,99 ~4 5
Gastec CO, 10.00 Vol% 9.61 ± 0.4 10,00 24 4

<, least 50% of the tube length. Consider multiple strokes and/or a
I" lower range tube to achieve this length of stain,

5.1.2 Break off tips and insert outlet end of tubesnugly into
the pump head. Temperature of tube must remain in the 0 - 40°C
range throughout the test period.

5,1.3 Place detector tube well into gas samplingcontainer
through the tube access and vent (Vent C),

Note s-eas sample container must becompletelypurged ofoirand with
controlvalue(ValueB) adjusted to maintain a positive{low ofgas leaving
the tube access and vent(Vent OJ for theduration of the test.

5.1.4 Operate the pump to draw a measured volume of gas
through the detector tube. Within limits set by manufacturer's
instructions, use multiple strokes to maximize length of stain.

5,1.5 Remove the tube from the pump and immediately
read the concentration of hydrogen sulfide or carbon dioxide
from graduations on the tube or charts supplied with the tubes.
The scale reading even with the end of the stain is the
approximate hydrogen sulfide or carbon dioxide concentration.
Interpolation can be madebetween scale readings. lithe number
of strokes used is different from the number specified by the
manufacturer for a particular concentration, a correction mustbe
made as follows:
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TABLE III
Detector Tube H,S Measurement, by Tube Let Number. - June 7-8, 1976

Drtl,r 51b Gh298Dl 5-60 I'm a"•• A''''II

lJlt No...................... 157091 1050184 1050185 1050186 1056371 1052101 255761
No. Measurements ..... , .. , .• , 5 8 4 12 3 4 3 39
PPM H,S .................. 32±1 30±1 29±1 29±2 28±0 29±1 31±1 30±1
% Error .. , .... ", " ......" 9% 14% 17% 17% 20% 17% 11% 17%

9n", ill 0·60 ppm RIng! Amlgl

Lot No................ 51216 30710 30912 40113 40809 60116 50217 50913
No. Measurements ..•... 19 13 6 9 6 4 4 4 65
PPM H,S ............. 30±2 28±2 38±1 36±1 36±1 28±1 27±1 30±1 32±1
%Errar" ..........•........ 14% 20% 9% 3% 3% 20% 23% 14% 9O/u

A.ld an Sour"

Shamburqer Lake Plant Inlet-35 PPM

TABLE IV
GPA Analysts Work Group Data, JUly 29, 1985

a,s a,s a,s GO, GO, CO,

81end No. 2 3 2 3

Nominal Blended Value 0.05 0.50 5.0 0.25 5.0 10.0
IVai %J

l>boralory ppm Vol % Vol % Vel % Vol % Vol %

A 460 0.585 5.27 0.237 4.73 9.78
B 472 0.583 5.35 0.248 4.82 9.75
0 448 0.542 5.63 0.250 4.63 8.98
E 458 0.552 4.18 0.230 4.87 9.93
F 473 0.620 4.87 0.250 5.22 9.45
G 437 0.540 4.38 0.286 4.93 9.17

Mean Value 458 0.570 5.05 0.250 4.87 9.51

Blended Value 481' 0.490' 5.23' 0.250" 4.99" 10.00"

Repeatability.:#: OT 18 0.03 0.16 0.01 0.05 0.32

Reproducibility#'=# OT 30 0.05 0.38 0.03 0.21 0.34

Repeatability:#: GT II 0.07 0.16 0.01 0.08 0.14

Reproduclbilily## GT 14 am 0.38 0.Q1 0.13 0.44

Measured by lodomelric Titratlcn •Measured by Gas Chromatography

'" Precision within Laboratories
## Precision between Laboratories
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